Intensive characterization of disulfide-rich ziconotide by mass spectrometry
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1. Introduction 2. Results

Peptides are widely used in the fields of clinical diagnosis,
disease treatment, nutrition, etc. In order to achieve the
accuracy, consistency, and equivalence of peptide measurement
results, CCQM PAWG has already organised a series of
international comparisons (e.g. CCQM-K115) on purity
assessment for peptide. All the peptides studied by PAWG have

2.1 Assignment for Disulfide Connectivity in Ziconotide

6 cysteine moieties presenting in ziconotide molecule forms 3 disulfide bonds, which could produce 15 possible disulfide isoforms with different disulfide connectivities. A relatively simple method based on partial
reduction without alkylation has been developed to assign disulfide connectivity for ziconotide. After partial reduction reaction, the partially reduced ziconotide products containing one disulfide bond were analyzed
by liguid chromatography tandem mass spectrometry [2]. The information about the sequence uninvolved in the cyclic structure was clearly obtained by tandem mass spectrometry, which reveals the connectivity of
the disulfide bridges forming the cyclic structure. Based on the results of only two partially reduced products, accurate connectivity of all disulfide bridges in ziconotide was obtained.
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Disulfide bond, formed by covalently crosslinking two
thiol groups (-SH) in the side chains of two cysteine (Cys)
moieties within or between peptides or proteins, is a very
important post-translational modification. Compared with a

2.2 Determination of structurally related impurity in ziconotide

Novel methods based on tandem mass spectrometry have been established characterizing structurally related impurities in a ziconotide. By the LC-
hrMS? method developed, seven ziconotide impurities (e.g. [Mox'?]ziconotide and its isomer, [dehydro-A'®] ziconotide, ziconotide-9S, ziconotide + BA10,
two ziconotide isomers) were separated and characterized [3]. A total mass fraction of related substances in the ziconotide study material was determined
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